Abstract-Standard job search theory assumes that unemployed individuals have perfect information about the effect of their search effort on the job offer arrival rate. We present an alternative model that assumes that each individual has a subjective belief about the impact of her search effort on the job arrival. These beliefs depend in part on an individual's locus of control. We estimate the impact of locus of control on job search behavior using a data set of newly unemployed individuals in Germany. Consistent with our theoretical predictions, we find evidence that individuals with an internal locus of control search more and that individuals who believe that their future outcomes are determined by external factors have lower reservation wages.
I. Introduction
S TANDARD job search theory assumes that unemployed individuals have perfect information about the effect of their search effort on the job offer arrival rate. We present an alternative model that assumes instead that each person has a subjective belief about the impact of his or her search effort on the rate at which job offers arrive. This subjective belief depends in part on individuals' locus of control, that is, their generalized expectation about the internal versus external control of reinforcement (Rotter, 1966) . Those with an external locus of control tend to believe that much of what happens is beyond their control. Life's outcomes are instead attributed to external forces, like fate, luck, or other people. In contrast, those with an internal locus of control see future outcomes as being contingent on their own decisions and behavior.
It is quite intuitive that people who believe that success in life largely depends on their own actions will also perceive different returns to their own behavior, particularly with respect to investment decisions, than do those with a more external locus of control. Given this, it seems sensible to expect that locus of control will have an important effect on many economic outcomes and, in particular, that internality increases the potential for economic success.
To our knowledge, only three previous studies have assessed the effect of locus of control on transitions from unemployment to employment. 1 Gallo et al. (2003) and Uhlendorff (2004) analyzed the German Socio-Economic Panel (SOEP) and concluded that a greater sense of internal control is associated with a higher probability of reemployment and with shorter spells of unemployment, respectively. Neither study, however, analyzed the link between locus of control and the search behavior directly. In independent work, McGee (2015) takes a similar approach to ours to investigate job search among respondents in the 1979 National Longitudinal Survey of Youth (NLSY). He finds that young unemployed men with an internal locus of control search more and have higher reservation wages. Although he has no direct measure of individuals' beliefs about the payoffs to job search, McGee models the propensity to receive a job offer conditional on having made contact with an employer. His findings are consistent with locus of control influencing search behavior through beliefs about the efficacy of job search rather than productivity itself.
Our paper advances this previous literature in two important ways. First, unlike McGee (2015) , we directly examine the link between locus of control and beliefs about the payoffs to job search. Second, we develop a search model that incorporates individuals' subjective beliefs about the effect of their search effort on the job offer arrival rate. Specifically, those with an internal locus of control believe that job search will result in a relatively large increase in the probability of finding a job, while those with an external locus of control believe that search has little effect on the job offer arrival rate. Unemployed individuals who are internal are predicted to search more and have higher reservation wages than their external counterparts. In contrast, an alternative model in which internal job seekers have a higher job arrival rate independent of their search effort predicts that they will have higher reservation wages but search less. Thus, we are able to use our theoretical model to generate empirically testable predictions and distinguish between these alternative explanations for the link between locus of control and job search.
We test the implications of our model using a novel panel data set of newly unemployed individuals in Germany. Our data are from the first wave of the IZA Evaluation Data Set (see Caliendo et al., 2011, for details) . Our large sample of unemployed individuals allows us to apply nonparametric matching methods in addition to standard regression techniques. This is an important advantage compared to other panel data sets, like the SOEP or the NLSY, which usually contain only a small number of unemployment spells per year. Our data are also unique in providing us with detailed information about search behavior, reservation wages, and different psychological traits, including locus of control. Finally, our survey data can be linked to administrative data containing detailed information about previous employment histories, including previous wages and time spent in unemployment. This information goes a long way toward capturing unobserved heterogeneity that might be correlated with both locus of control and current job search behavior.
Initial interviews were conducted approximately two months after individuals entered unemployment. This allows us to observe the impact of locus of control on job search behavior directly and thereby discriminate between alternative mechanisms through which locus of control affects job search. In addition, all individuals are interviewed at the same point in their unemployment spell, reducing concerns about potential reverse causality between noncognitive skills and labor market outcomes. In contrast, the point in an individual's unemployment spell at which locus of control is measured often varies dramatically in other survey data.
We find that the marginal effect of an additional job application on individuals' propensity to report that they are very likely to get a job in the next period is higher among job seekers with an internal locus of control. Moreover, individuals with a more external locus of control have lower reservation wages and search less intensively. These results are consistent with locus of control affecting search behavior through individuals' subjective beliefs about the payoff to job search. The relationship between locus of control and unemployment duration is thus theoretically ambiguous. However, analysis of a subsample of individuals for whom we observe subsequent employment states suggests that job seekers with an internal locus of control have a higher transition rate from unemployment to work.
II. Theoretical Framework
We begin by assuming that each unemployed individual searches sequentially for a job in a stationary environment. Job offers arrive for a given search effort s with arrival rate λ(s). Following van den Berg (1994), we assume that the arrival rate is strictly positive, that is, 0 < λ(s) < ∞, and depends positively on individuals' search effort and that the marginal return to search effort is decreasing (λ > 0 and λ < 0). Job offers represent independent draws from a wage distribution F(w), which is known by the unemployed. Each unemployed individual receives unemployment benefits b and faces search costs c(s), which are increasing in the search effort (c > 0 and c > 0).
Each time a job offer arrives, individuals must decide whether to accept the offer or reject it and search further. The optimal search strategy will rest in part on choosing a reservation wage-the wage at which the benefits of continued search are just equal to the additional search costs. Any wage offer above the reservation wage is accepted, and any offer below the reservation wage is rejected.
A. Locus of Control and the Return-to-Search Effort
Unlike the standard search model, we assume that individuals do not know the exact relationship between their own search effort s and the job offer arrival rate λ(s). Instead, we assume that each individual has a subjective belief, given by (λ * (s, loc)), about the effect of s on λ, which depends on the extent to which an individual has an internal locus of control (loc). 2 Individuals with an internal locus of control believe that an increased search effort results in a relatively large increase in the job offer arrival rate. In contrast, individuals who feel that their own behavior does not influence future outcomes believe that additional search effort has little effect on the rate at which job offers arrive. In other words, ∂λ * (s,loc) ∂s is assumed to be higher for those with a more internal locus of control than for those with a more external locus of control:
Our objective is to adopt a straightforward, parsimonious specification of the relationship between individuals' beliefs about the job arrival rate and the degree to which they have an internal locus of control, which is consistent with this assumption. Consequently, we model individuals' locus of control as having a multiplicative impact on the subjective beliefs about arrival rates:
Alternative explanations of the effect of locus of control on the job search decision are considered in detail in section IVD.
If a job seeker receives no job offer at time t, he or she continues searching. If he or she receives a job offer with wage w, he or she accepts that job offer so long as the corresponding discounted expected utility associated with being hired at that wage (V e (w)) exceeds the discounted expected utility (V u ) of remaining unemployed and continuing to search. It is important to note that individuals maximize their subjectively perceived expected utilities. Perceptions of future utility flows for a given search effort and a specific reservation wage depend on the locus of control. The reservation wage φ defines the stopping rule and corresponds to the wage offer for which V u = V e (φ), implying that every wage offer above φ will be accepted, and every wage offer below φ will be rejected.
More specifically, the utilities associated with accepting a job offer and with continued search are given by
where r is the real instantaneous rate of interest, dt describes a short interval of time t, and the job separation rate is q.
The discounted expected utility of being hired is equal to the income received in the period (wdt) plus the discounted expected future income stream. With probability (1 − qdt), this is V e (w), and with probability qdt, this is V u . The discounted expected utility of continuing to search is the net income ((b − c(s))dt) received in the period plus the discounted expected utility of receiving a future job offer. Taken together, the discounted expected utilities associated with being unemployed (V u ) and with being hired at wage w (V e (w)) implicitly define the reservation wage for a given search effort s. In particular, using equations (1) and (2), we can show that the reservation wage offer φ at which V u = V e (φ) is given by
Unemployed individuals choose both their search effort s and reservation wage φ so as to maximize their discounted expected utility V u over an infinite horizon. Substituting the constraint that V u − V e (φ) = 0 into this optimization problem, we can show that optimal search behavior is determined by the maximization of V u = φ/r with respect to s. This implies that we can solve for the optimal search effort s * by differentiating relation (3) with respect to s and solving for s * such that ∂φ/∂s = 0. Specifically,
Equation (4) implies that individuals choose their optimal search effort by equating the marginal cost of job search with the marginal benefits associated with additional search, that is, an increased probability of receiving a job offer paying more than their reservation wage. Combining equations (3) and (4), we can solve for individuals' reservation wage at the optimal level of search s * as
Reservation wages are increasing in unemployment benefits and the job offer arrival rate, but decreasing in the costs of job search. Finally, higher marginal search costs raise reservation wages, while reservation wages are lower the greater is the marginal effect of job search on the job offer arrival rate. We now consider the effect that individuals' beliefs about the offer arrival rate have on their optimal search behavior. In particular, we are interested in the effect of a change in individuals' locus of control on φ and s * . It can be shown that individuals who have a more internal locus of control-they believe that their own efforts have a relatively large effects on future outcomes-have higher reservation wages and search more intensively than those with a more external locus of control. Specifically, we find that ∂φ ∂loc > 0 and ∂s * ∂loc > 0.
(See appendix A for details.) 3 The implications are quite intuitive. Conditional on search intensity, individuals with a highly internal locus of control expect more future job offers. For them, remaining unemployed and waiting for new job offers has a higher expected utility, which leads to a higher reservation wage. For a given amount of search and a specific reservation wage, the subjective marginal returns of search are also higher for individuals with a highly internal locus of control. So in order to equalize the marginal returns and marginal costs of search, they search more. For simplicity, we assume that the locus of control is stable over time, that is, the unemployment duration itself does not have any impact on f (loc) and individuals do not update their beliefs about the impact of their search effort on the probability of receiving a job offer. This simplifying assumption allows us to maintain tractability and focus attention on the key relationships of interest. In the empirical analysis, we analyze the effect of locus of control on job search behavior by comparing only individuals who are at the same point in the unemployment spell. Thus, our estimates are unaffected by any subsequent updating of beliefs as individuals' unemployment spells progress.
B. Locus of Control Independent of Search Effort
Thus far, we have assumed that locus of control affects individuals' search behavior through their perceptions of the effect of job search on the probability of finding a job. The implications of this can be compared to the case when locus of control affects the probability of receiving a job offer independent of search effort. We investigate this possibility by specifying an alternative model in which the relationship between job offer arrivals and an individual's locus of control is given by λ a (s, loc) = λ(s) + f (loc) with f (loc) > 0. In this case, individuals with an internal locus of control anticipate a higher probability of receiving a job offer for any given search intensity. We are agnostic about whether this occurs because they simply expect the arrival rate to be higher (perhaps because they are more optimistic) or because their actual arrival rate is higher (e.g., because they search more effectively). This implies that, in contrast to the model above, the expected effect of search on the probability of receiving a job offer is independent of an individual's locus of control:
. Solving for the optimal search effort implies that
Reservation wages are given by
Unlike the case when locus of control operates through beliefs about the payoff to additional search effort (see equation [4]), here an individual's locus of control affects his or her optimal search level only through the effect that it has on his or her reservation wage φ. Reservation wages are higher the more internal an individual's locus of control is because for a given search effort s * , the probability of receiving an acceptable job offer is higher. This implies that, unlike the previous case, individuals with a more internal locus of control are expected to search less because their internal locus of control leads to a uniformly higher job offer arrival rate no matter how hard they search. Specifically, ∂φ ∂loc > 0 and ∂s * ∂loc < 0.
(See appendix B for details.) The intuition behind the reservation wage result is the same as before. For a given search effort, remaining unemployed and waiting for new job offers has a higher expected utility for individuals with a highly internal locus of control, leading them to have a higher reservation wage. However, unlike the previous case, the effect of search in increasing the rate at which job offers arrive is the same as for those with an external locus of control. This implies that the chances that a given search intensity will result in an acceptable wage offer are lower for individuals with a highly internal locus of control because they receive job offers at the same rate but their reservation wages are higher. This leads to a lower optimal search intensity for them. 4 The expected unemployment duration is given by
Having a more internal locus of control increases the reservation wage in both of our models, which tends to increase the duration of unemployment. When locus of control is related to subjective beliefs about the payoff to search (model 1), individuals with a highly internal locus of control search more, resulting in a higher job arrival rate and decreasing the time spent in unemployment. Thus, model 1 does not result in a clear prediction about the impact of locus of control on unemployment duration. When locus of control is independent of search returns (model 2), those with an internal locus of control search less. If an internal locus of control increases the expected job offer arrival rate without 4 The additive model and its implications are similar to those presented by Fougere, Pradel, and Roger (2009) . In their study, unemployed workers receive job offers via own search and via public employment service (PES); the latter is costless and independent of own search effort. They show that search effort is a decreasing function of the exogenous PES rate of job contacts, similar to our results with search being a decreasing function of the locus of control.
increasing the actual job offer arrival rate (e.g., because internal job seekers are simply more optimistic), model 2 implies that having a more internal locus of control will result in longer unemployment spells. If the actual arrival rate of a more internal job seeker is higher because he or she searches more efficiently, it is unclear whether unemployment durations will be higher or lower for those with an internal locus of control.
III. The IZA Evaluation Data Set
The data come from the IZA Evaluation Data Set, which targets a sample of Germans entering unemployment between June 2007 and May 2008. In particular, from the monthly unemployment inflows of approximately 206,000 individuals identified in the administrative records, a 9% random sample is selected for interview. These individuals constitute the gross sample from which representative samples of approximately 1,450 individuals are interviewed each month, so that after one year, twelve monthly cohorts are gathered. These survey data are then matched to administrative employment records of the Public Employment Services. 5 The IZA Evaluation Data Set is ideal for our purposes because individuals are interviewed shortly after they become unemployed and are asked a variety of nonstandard questions about attitudes, expectations, and different personality traits, including locus of control (see Caliendo et al., 2011, for details) . The rich administrative data include information on the previous sector of employment, and we can also calculate the expected exit rate to employment as well as the expected job separation rate based on the previous unemployment and employment duration, respectively. 6 We restrict our sample to individuals who are 16 to 54 years old. In wave 1, 17,396 interviews were completed with individuals who had begun an unemployment spell approximately two months earlier. We restrict our analysis to those who were still unemployed and actively searching for a job at the time of the interview. That is, we exclude individuals who had already found a job or were not searching for other reasons. 7 We further exclude individuals whose reported hourly reservation wages and benefit levels were in the lowest or 5 For individuals who gave their permission, we are able to link the survey data with administrative records from the Integrated Labour Market Biographies of the Public Employment Services, which contain relevant register data from four sources: employment histories, unemployment support receipt, participation in active labor market programs, and job seeker histories. 6 We constructed the expected exit rate to employment by dividing the weeks of unemployment at the time of the interview by the length of the previous unemployment spell. For individuals for whom we do not observe a previous unemployment spell, we included a corresponding dummy variable. In a similar fashion, we proxy the expected job separation rate with the inverse of the length of the previous employment spell.
7 Individuals in our sample are significantly more internal than those who are no longer looking for a job (5.01 versus 4.97 on the LOC index) and significantly less internal than those who found a job more quickly (5.01 versus 5.11). This is consistent with locus of control having an impact on job search outcomes. If there is dynamic selection on unobserved characteristics, we would expect a downward bias in the effects of locus of control. However, given our large set of controls and the fact that we interview 
, where all external items are reversely coded. c The LOC indicator 1 codes individuals as being internal if they score higher than the median in the full index and external otherwise. The LOC indicator 2 is more restrictive and codes individuals as being internal if they score high (above median) on the internal index and low (below median) on the external index.
highest percentile of the distribution and who had missing values in key variables. This leaves us with an estimation sample of 7,839 individuals. Approximately 55% of these individuals participated in a second-wave interview, conducted around ten months after the first wave. This implies that we can measure the effect of locus of control on unemployment duration one year after entry into unemployment for a subsample of 4,431 individuals. Arni et al. (2014) compare individuals in the first wave to those from the second and find that women, natives, better educated, and older individuals, as well as those with more employment experience and higher earnings in the past, are more likely to remain in the survey.
A. Measuring Locus of Control
We measure an individual's locus of control using his or her responses to nine separate items from the Rotter (1966) scale. People with a more external locus of control believe that much of what happens in life is beyond their control, while people with an internal locus of control see life's outcomes as dependent on their own decisions and behavior. Psychologists argue that these beliefs are central to understanding a person's motivation and the way that he or she makes decisions and sets goals. Those with an external locus of control are more likely to avoid situations in which they feel unable to cope, while those with an internal locus of control tend to set higher goals, persevere in challenging situations, and are more likely to achieve successful outcomes (Strauser, Ketz, & Keim, 2002) .
Although changes in locus of control are rather modest over the short and medium run, Cobb-Clark and Schurer (2013) find that the use of lagged locus of control measures nonetheless results in a substantial errors-in-variables individuals approximately two months after entry into unemployment, we argue that this is not a major problem for our research design.
problem. Fortunately, the IZA Evaluation data provide a current measure of locus of control for a sample of individuals flowing onto the unemployment rolls at the same time.
The nine separate items underlying the Rotter scale are summarized in table 1. As a first step in creating a measure of individuals' locus of control, we used factor analysis to identify the number of common factors underlying our nine items. Our factor analysis (see the upper part of figure 1) indicated that items 1, 6, and 9 load onto one factor (interpretable as internal), while items 2, 3, 5, 7, 8, and 10 load onto another factor (interpretable as external). Item 4 did not load onto either factor and was dropped from the analysis. We conducted a parallel factor analysis for a representative sample of respondents in the SOEP (see the lower part of figure 1). The items used in our data set are the same as those used in the SOEP. We found that these nine items load onto two factors in a very similar way in the two samples, indicating that our distinction between internal and external control is not specific to unemployed individuals but rather is representative of the German population more generally. We construct a continuous, unidimensional measure of locus of control with higher values corresponding to a more internal perspective and lower values corresponding to a more external perspective. Figure 2 shows the distribution of the index. We use this index to then categorize individuals as being internal whenever they have index scores above the median and external whenever they have index scores below the median. We call the resulting indicator LOC indicator 1 and use it in the following analysis. Table 1 shows that 49% of our sample are categorized as internal (corresponding to 3,836 observations), and 4,003 observations are categorized as external. We create a second, more restrictive indicator labeled LOC indicator 2, which takes seriously the notion that internal and external locus of control may be separate concepts. Specifically, we code individuals as being internal only if they score high (above median) on the internal index and low (below median) on the external index. In comparison, external individuals are those who score low on the internal index and high on the external index. Individuals who do not fit these definitions (i.e., are in the medium range) will be either dropped from the analysis, leading to a restricted sample of 3,617 individuals 43% of whom are coded as internal using LOC indicator 2, or used as a reference group in the robustness analysis. Table 2 compares selected demographic, human capital, and personality characteristics of individuals with an internal as opposed to external locus of control. Women, people without a German citizenship, married individuals, and older workers are significantly more likely than others to believe that much of what happens in life is outside their control. Having higher educational attainment is associated with a more internal locus of control. There is also a relationship between personality traits and locus of control. Those with an internal locus of control report significantly higher levels of openness, conscientiousness, and extraversion and significantly lower levels of neuroticism. These differences imply that it will be important to carefully control for individual characteristics when evaluating the effects of locus of control on job search outcomes.
Employment histories are also related to locus of control. An internal locus of control is associated with significantly more months in employment in the years before entering unemployment, higher preunemployment wages, and therefore also higher unemployment benefits. These relationships are consistent with previous evidence that having an internal locus of control is correlated with labor market success (Andrisani, 1977 (Andrisani, , 1981 Osborne Groves, 2005; Semykina & Linz, 2007; Duncan & Dunifon, 1998) .
Importantly, there are no significant differences across the two groups in either the month of entry into the sample or the period between entry and first interview, which is consistent with random sample selection. Table 3 provides information about the reservation wages and search strategies for individuals in our sample. The results indicate that people with an internal locus of control have higher reservation wages and send out more job applications. In particular, those with an internal locus of control report a reservation wage of 7.18 euros per hour on average, while those with an external locus of control have a reservation wage that is on average 0.46 euros lower. Individuals who believe that much of what happens in life is under their own control search more intensively, sending out nearly two (11%) additional applications on average than individuals who think that events are outside their control. 8 Interestingly, individuals with an internal locus of control are more optimistic about their chances of finding a job in the next period despite having higher reservation wages. Fully 57% of those with an internal locus of control report that it is very likely that they will take up a job within the next six months, while only 42% of those with an external locus of control report the same. This degree of optimism is perhaps not surprising given that those with an internal locus of control also have more favorable job histories and are less likely to be in a disadvantaged labor market group (i.e., women, migrants, and low educated).
B. Locus of Control and Job Search Behavior

IV. Estimation Approach and Results
Our interest is in understanding whether locus of control affects job search by influencing individuals' perceptions of the return to their own search efforts. Our strategy to address this issue is twofold. First, we directly analyze beliefs about the probability of receiving an acceptable job offer to determine whether those with an internal locus of control do in fact perceive a higher return to their job search investments. Second, we formally test the empirical predictions of the two competing models discussed in sections IIA and IIB using both OLS and propensity score matching methods.
A. The Probability of Receiving an Acceptable Wage Offer
Coleman and Deleire (2003) conclude that locus of control affects individuals' education decisions primarily by altering their expectations regarding the return to investment in human capital. If a similar process operates here, we should expect to see a relationship between a person's locus of control and the return that he or she expects from a greater search effort. We test this proposition by using probit regression to estimate the effect of search intensity (as measured by the number of applications submitted) on the likelihood that an individual believes the probability that he or she will receive an acceptable job offer is very high. 9 Our model includes controls for the number of applications submitted, an indicator for whether the individual has an internal locus of control, and the interaction between them. This interaction term allows the relationship between search intensity and the perceived payoff to job search (the probability of finding a job) to differ between those with an internal locus of control and 9 Probit estimation on the probability that an individual believes getting a job is likely or very likely, and OLS estimation on all four response categories lead to very similar results. those without. In this model, we control for other personality traits, like openness, conscientiousness, extraversion, and neuroticism, as well as the reservation wage. 10 The main results in table 4 show that the effect of an additional application on the belief that one is very likely to receive a job offer is significantly higher among those with an internal locus of control. In particular, the marginal effect of each additional application is 0.2 percentage points higher for those with an internal locus of control than for those with an external locus of control. Our results are virtually identical whether we use our continuous locus of control index (column 1) or include an indicator for being above the median on this locus of control index (LOC indicator 1, column 2). As a robustness check, we also consider a more restrictive indicator of locus of control (LOC indicator 2) in which those scoring high on the three items underlying the internal factor and low on the six items underlying the external factor are categorized as being internal. These individuals are compared to unemployed individuals who score low on the internal items and high on the external items. 11 Using this more restrictive indicator, we find that the marginal effect of one additional application is 0.3 percentage points higher for individuals who believe that future outcomes are determined by their own actions (see column 3).
Having an internal locus of control therefore appears to be associated with the belief that there is a higher return (in terms of reemployment probabilities) to investments in job search. This suggests that locus of control may influence economic decisions by affecting the perceived returns to various sorts of investments. Individuals, however, simultaneously choose their search effort and their reservation wage, both of which affect the expected probability of finding an acceptable job. Consequently, this analysis, while suggestive, does not allow us to test the different implications of the two models directly. We turn to this issue below. 12
B. Reservation Wages and Search Intensity
OLS estimation. We begin by using OLS regression to estimate the effect of locus of control on both reservation wages and the number of applications that each individual has submitted. Table 5 summarizes the main OLS results. We consider our three alternative measures of locus of control (the continuous index and the two indicators as defined in table 1) and estimate two specifications for each measure, resulting in six separate estimations. First, we allow our continuous measure of locus of control to affect reservation wages and search intensity both linearly (column 1) and quadratically (column 2). Second, we compare the effect of LOC indicator 1, which is based on the median (column 3), to that of an alternative (LOC indicator 1b), based on the 25th percentile (column 4). 13 Column 5 presents results based on LOC indicator 2, which drops individuals who are neither internal nor external according to the definition in table 1. Finally, column 6 presents results using these individuals as a reference group rather than dropping them from the analysis.
We find that reservation wages increase as individuals' locus of control becomes more internal, everything else equal 11 Individuals scoring either high or low on both the internal and external items are disregarded. See table 1 for definitions.
12 It is also interesting that in models 1 and 2, the overall number of applications submitted is negatively related to the probability that an individual believes finding a job is very likely. This seems to point to some reverse causality, highlighting the correlational nature of the estimates. 13 Specifically, LOC indicator 1b compares individuals scoring in the top quartile of the continuous locus of control index to individuals who score below the 25th percentile. (see the upper panel of table 5 ). Specifically, a 1 standard deviation increase in the extent to which an individual has an internal locus of control is associated with a 1.5% increase in his or her reservation wage. The magnitude of this effect is consistent with McGee (2015) , who finds that a 1 standard deviation increase in internality is associated with a 2.0% increase in young unemployed men's first reported reservation wage and with a 1.3% increase in reservation wages overall. On balance, individuals who are in the top half of the locus of control distribution have reservation wages that are 2.4% higher than their counterparts with an external locus of control (see column 3). Results are similar when we consider our more restricted definition of internal and external locus of control (see column 5) and higher at 4.2% if we compare the top quartile with the bottom quartile (column 4). It is important to note that all of these effects are highly significant and are net of a number of other variables (e.g., human capital characteristics, employment history), which serve to control for disparity in individuals' ability.
There is also evidence that individuals with a more internal locus of control search for jobs more intensively (see the lower panel of table 5). Each standard deviation increase in the degree to which an individual sees life's events as under his or her own control results in the submission of 0.14 additional job applications, while individuals in the top half of the locus of control distribution submit 0.45 more applications than do those in the bottom half of the distribution. Neither effect is statistically significant. However, when we focus on our more restricted locus of control measure, we find large and significant differences in the search intensity of those who are clearly internal relative to those who are clearly external in their perspectives. Individuals scoring high on the internal factor and low on the external factor submit 2.23 more applications than their counterparts who score the reverse (column 5). This is an increase of 14.1%. Similarly McGee (2015) estimates that a 1 standard deviation increase in internality increases the hours of job search by just over 19%. Results are confirmed by the estimates in column 6 in which individuals scoring high on the internal factor and low on the external factor submit 2.08 more applications than those who are neither internal nor external (reference group).
In the regressions, we control for a broad range of observable characteristics, including age, sex, education of the father, and regional unemployment rate. They indicate, for example, that the reservation wage is higher for older individuals and negatively correlated with the local unemployment rate. 14 Moreover, we control for individuals' previous employment histories and educational attainment. This information is important in controlling for unobserved individual characteristics like cognitive ability, which might be correlated with both locus of control and current job search behavior. However, educational attainment and previous employment history may also be affected by individuals' locus of control. Consequently, as a robustness check, we 14 See tables B.3 and B.4 in the online appendix for details. reestimate our regression models without these variables (see section IVC).
Propensity score matching. In order to improve the efficiency and precision of our estimates, we also use propensity score matching (PSM) to assess the impact of the locus of control on job search behavior. The primary motivation for applying PSM in this context is to make internal and external individuals as comparable as possible on all other characteristics so that we can more directly compare differences in their search behavior. 15 To this end, we use our two binary locus of control indicators to categorize individuals into two groups: internal and external. We then estimate two separate logit models of the probability of being classified as internal (see table B.5 in 15 See Caliendo and Kopeinig (2008) or Imbens and Wooldridge (2009) for more details on the method. the online appendix). In order to isolate the effect of locus of control, we need to include as many relevant variables in our model as possible. In addition to sociodemographic information, we also include human capital, personality characteristics, and intergenerational variables (analogous to our OLS estimations before). Based on these estimations, we predict the propensity scores (i.e., the probability of having an internal locus of control) and use these scores in the subsequent matching process. Figure 3 shows the distribution of the propensity scores in the different groups. For example, the left graph shows the propensity score distribution when internal is defined as being above the median of the continuous locus of control distribution, and the right graph shows the distribution when internal is defined as having a high score on the three items underlying the internal factor and a low score on the six items underlying the external factor. Individuals who are internal are depicted in the upper half of each graph, and individuals who are more See table 1 for a definition of the indicators. We estimate the probability to be internal versus being external based on the full set of variables. See table B.5 in the online appendix for detailed estimation results. Significant at * * * 1%, * * 5%, * 10%. Results presented here are based on a kernel matching algorithm with an Epanechnikov kernel function, a bandwidth of 0.06, and imposition of common support; standard errors are based on 100 bootstrap replications. Full estimation results are available in table B.5, and the propensity score distribution is shown in figure 3 . TN and NT indicate the number of individuals in the high and low group; "Off" counts the number of individuals outside the common support region. biasaft and mdbaft summarize the mean and median standardized bias after matching.
a See table 1 for a definition of the LOC indicators.
external are depicted in the lower half. The figure shows that with the exception of very few cases in the upper tail, the common support condition is satisfied: we find for nearly every individual in our sample who is internal a comparable unemployed individual who is external in his or her perspectives. Propensity score matching results are presented in table 6. We find that people who are more internal have much higher reservation wages. The marginal effect on reservation wages of being in the top half of the continuous locus of control distribution (internal) versus the bottom half (external) is 3.3%. This effect falls slightly to 3.2% when we consider our more restrictive definition of being internal versus external. Both effects are highly significant and economically important. Moreover, the matching statistics show that the matching procedure was very successful in balancing the distribution of covariates in both groups. To be more specific, the mean and median standardized differences (biasaft and mdbaft) in the covariates after matching are reduced well below 3.0 (and even 1.0 for LOC indicator 1).
Individuals with a more internal locus of control also submit more applications, everything else equal. The effect is clearest when we use our more restrictive measure (LOC indicator 2) to compare individuals who are clearly internal in their perspective with those who are clearly external. People who score high on the internal factor and low on the external factor submit an additional 2.6 applications over those who score the opposite, a 16.4% increase.
Overall, the propensity score matching results confirm our OLS results, which is reassuring since we allow here for nonlinearities in the outcome equation. Moreover, whereas OLS assigns all individuals the same weight in the estimation, the matching procedure allows a finer comparison between individuals in different categories by assigning different weights to each individual and thereby adjusting for differences in the distribution of covariates in a more efficient way (see, e.g., Abadie, Diamond, & Hainmueller, 2010) .
Robustness. Thus far, our results indicate that having an internal locus of control is associated with setting higher reservation wages and engaging in more intensive job search. In this section, we consider the sensitivity of our results to three separate issues: (a) the potential endogeneity of educational attainment and employment histories, (b) the correlation of locus of control with cognitive skills, and (c) the subpopulation of job seekers being considered. The results of these robustness checks are summarized here. All estimations use the specifications from the main analysis (results are available in tables B.6 to B.13 in the online appendix).
A number of researchers have shown a clear link between human capital acquisition and individuals' personality traits, including locus of control (see, e.g., Coleman & Deleire, 2003; Heckman, Stixrud, & Urzua, 2006) . This implies that many of our variables that capture human capital endowments, in particular education and employment histories, may themselves be a function of individuals' locus of control via decisions made in the past. Consequently we reestimate our models excluding these variables from the regression (table B.6). We find that our results with respect to individuals reservation wages become even sharper, while our results on search remain more or less unchanged. Specifically, the estimated effect of locus of control on reservation wages increases from 1.5% to 2.5% when we use the continuous index and from 2.4% to 4.5% when we use LOC indicator 1. The disparity in search intensity falls slightly from 0.45 to 0.41 when using LOC indicator 1 and from 2.23 to 2.18 for LOC indicator 2. It is important to note, however, that previous labor market outcomes and educational attainment are most likely also correlated with other unobserved characteristics, in particular, ability. Therefore, we cannot interpret these estimates to be the total effect, that is, the sum of direct and indirect effects, of locus of control on job search behavior because we have been unable to fully account for ability. The estimated effect of locus of control is also much larger when we do not control for other personality traits (table B.7).
It is also important to consider whether locus of control may simply be capturing that component of cognitive ability not accounted for by our other controls. Unfortunately, our data do not provide a measure of cognitive ability for the entire sample. We have, however, reestimated our models for a small subsample of individuals (n = 1, 564), for whom a crude measurement of cognitive ability is available (table B.8). 16 Although we sometimes find a significant correlation between cognitive ability and our locus of control measures, the correlation is quite small, and never more than 0.1. We estimated our models based on this subsample with and without controls for cognitive ability. We find a significantly positive effect of locus of control on reservation wages despite controlling for ability. There is no significant effect of locus of control on search intensity when we control for ability. However, in most cases, our point estimates are similar with and without ability controls. This suggests that we simply lose estimation precision in the smaller ability sample, leading us to find an insignificant effect of locus of control on search effort. These findings are in line with the results reported by McGee (2015) and Hattrup, O'Connell, and Labrador (2005) , who find an impact of locus of control on job search behavior and performance in the job, respectively, while controlling for cognitive ability. Therefore, we do not believe that the lack of cognitive ability measures can explain our results.
Finally, it is useful to consider how the relationship between locus of control and job search might vary across different groups. In particular, our main empirical specification assumes that the effect of locus of control is the same for individuals who have looked for work during unemployment in the past (and are perhaps more familiar with the labor market) and for those who are unemployed for the first time. We consider this possibility by reestimating our models separately for individuals with and without previous unemployment experience (tables B.9 and B.10). We find little evidence that the effect of locus of controls varies substantially with previous unemployment history. It is also possible that the effect of locus of control on reservation wages and search intensity depends on age. Cobb-Clark and Schurer (2013) , for example, find that changes in locus of control are concentrated among the young and the old, while locus of control is generally very stable among working-age individuals. Given this, we have reestimated our models using a sample of job seekers between ages 20 and 54 (table B.11). Our results are substantively unchanged. Finally, we reestimated our models separately by gender (tables B.12 and B.13). The results indicate that both men and women have higher reservation wages if they have an internal locus of control. In contrast, a more internal locus of control is linked to significantly higher search intensity only for men, not for women. This disparity may be linked to differences in the nature of the jobs (e.g., occupation, industry, hours) that men and women typically search for, or from the fact that labor market withdrawal is more often a viable option for women than it is for men. At the same time, women often shy away from competition, while men embrace it (Niederle & Vesterlund, 2007) , which potentially leads to very different job search strategies. Finally, our results are consistent with other evidence that there are gender differences in the role that locus of control plays in human capital investment decisions generally. There is evidence, for example, of important differences in the link between perceptions of control and the health investments that men and women make in eating well, exercising regularly, and avoiding alcohol and tobacco (Cobb-Clark, Kassenböhmer, & Schurer, 2012) .
Taken together, our results are robust to a range of specification and sample selection issues.
C. Actual Job Finding Probabilities
Approximately, 55% of our original sample participated in a second interview one year after their initial entry into unemployment. For these individuals, we observed the time spent in unemployment, which allows us to empirically investigate whether locus of control has an impact on the actual probability of leaving unemployment for a job. Although the second wave sample is potentially selective (see section III for details), it is still illustrative to consider the results.
We use a discrete time duration model, specified as a logit model, to estimate the effect of locus of control on the monthly job finding probability. The coefficients are reported in table 7. The point estimates indicate that independent of the specification, a more internal locus of control is associated with a higher transition rate from unemployment to a job. While the effect is not statistically significant in the models based on our continuous measure of locus of control (columns 1 and 2), results for LOC indicator 1 suggest that individuals with an internal locus of control have a 13% higher monthly probability of leaving unemployment for a job (column 3). The coefficients for LOC indicators 1b and 2 are not significantly different from 0, which might be explained by the small number of observations. The estimates based on LOC indicator 2b indicate that individuals scoring high on the internal factor and low on the external factor have a 14% higher probability of leaving unemployment for a job. This effect is significant at a 10% level (column 6). This coefficient implies that for the average unemployed worker with an internal locus of control, unemployment durations are around 0.5 months shorter compared to the same individual with an external locus of control. Overall these results suggest that having an internal locus of control is related to a shorter period of unemployment.
D. Discussion
These results advance our understanding of the role that individuals' sense of control plays in human capital investments generally, and job search in particular. At the same time, a number of issues remain to be resolved. While we have argued that locus of control affects search behavior through its effect on individuals' subjective beliefs about the returns to search investments, we cannot rule out the possibility that locus of control instead operates through some other mechanism. For example, locus of control may alter the productivity of the search itself. In effect, those with an internal locus of control may simply be able to generate more job offers at every level of search. Alternatively, having an internal locus of control may be associated with a lower anticipated job separation rate, which would also raise reservation wages and search intensity.
Our theoretical framework is certainly consistent with these alternative explanations. Unfortunately, our data do not allow us to definitively distinguish between them despite the inclusion of extensive controls for previous employment outcomes. However, for several reasons, we believe that locus of control is primarily linked to job search through the expected returns to search behavior. First, McGee (2015) is able to directly analyze search efficiency. He concludes that internal job seekers are no better at converting time spent searching into contacts with employers or at converting contacts into offers than are more external searchers. Moreover, McGee and McGee (2011) provide experimental evidence that job search is linked to locus of control in the absence of information about the impact of search effort on job offers. This link disappears, however, when subjects are told the exact relationship between effort and offers. Importantly, the experimental design rules out several alternative explanations (unmeasured human capital, personality traits, or search costs) for the relationships between locus of control, reservation wages, and search intensity. Finally, our own estimates of the link between individuals' locus of control and their expectations about finding an acceptable job offer clearly suggest that beliefs about the returns to search are important. Moreover, if locus of control operates through search productivity or endogenous separation rates rather than through the perceived returns to search, our models make it clear that this cannot occur in a simple additive way.
Whatever the mechanism, the link between individuals' job search strategies and their sense of control implies that search effort may be increased through targeted search assistance and increased monitoring for those with a more external sense of control. Moreover, as beliefs about the returns to job search appear to matter, there is scope for information about search outcomes to be particularly helpful to external job seekers. Typically, however, policymakers are concerned with reducing unemployment durations, not necessarily in increasing search intensity. Those with an internal locus of control may search more intensively, but they also set higher reservation wages, making the effect of locus of control on unemployment durations an empirical question. While meta-analysis of the psychology literature indicates no significant relationship between locus of control and unemployment duration (Kanfer, Wanberg, & Kantrowitz, 2001) , McGee (2015) finds that the relationship is U-shaped, with longer unemployment spells among both highly internal and highly external individuals. He concludes that internal job seekers hold out for high wage offers, while external individuals do not search hard enough. Our results, based on a subsample of individuals captured in the second wave of the IZA evaluation data set, indicate that highly internal individuals have a higher transition rate from unemployment to work. This result adds to the increasing evidence that interventions that enhance personality traits can lead to more successful outcomes in adulthood (see Almlund et al., 2011) . Ultimately, however, the merits of potential initiatives to strengthen job seekers' internal sense of control rest on the extent to which having an internal locus of control improves subsequent wages, employment durations, job matches, and so on. We are unaware of any evidence addressing this particular issue.
V. Conclusion
Designing sensible public policy to assist unemployed individuals requires that we know more about their job search decisions. In particular, why do some unemployed individuals invest more than others in finding new employment? Does believing that life's events are outside one's control lead to a relative lack of search effort? If so, can we design better policies to promote job search among the unemployed?
This paper analyzes the link between individuals' locus of control and their decisions to invest in job search. We advance standard job search theory by developing search models that incorporate individuals' subjective beliefs about the effect of their job search effort on the job offer arrival rate. These subjective beliefs depend on their locus of control-the extent to which they believe that their actions affect future outcomes. We empirically estimate the impact of locus of control on job search behavior using novel linked survey and administrative data for a large sample of newly unemployed Germans. We find that having an internal locus of control is associated with the belief that investments in job search have a higher payoff in terms of reemployment probabilities. Moreover, those who believe that they have control over what happens in their lives set higher reservation wages and search more intensively than those who feel little control over their lives. Taken together, these results are consistent with a model of job search in which locus of control affects offer arrival rates through individuals' subjective beliefs about the payoffs to job search. They cannot be explained by a model in which an internal locus of control simply increases the probability of receiving a job offer, no matter how hard an individual searches.
Future research will be useful in extending these results. There is a need, for example, for additional empirical research that estimates these relationships for different labor market groups across a number of countries so that we can begin to understand how the institutional arrangements underpinning the unemployment benefits system might interact with individuals' sense of control in driving job search. Finally, it would be useful to incorporate locus of control into dynamic models of the job search process. This would allow us to begin to understand the way that individuals' locus of control evolves over time in response to labor market events.
